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Apr 87 pp 42-45, 64-74, 166-184, 195-197, 201-202, 
204-215 ” 27-239, 255-256, 258-263 


[Selections from book “Modern China's Nuclear Indus- 
try” edited by the DANGDAI ZHONGGUO [China 
Today] Series Editorial Committee] 


[Text] After the CPC Central Committee issued its 

“Decision Concerning Certain Problems in Reinforcing 
Construction in the Atomic Energy Industry,” construc- 
tion of the nuclear industry received strong support 
throughout the nation. The problem that the leaders and 
employees on the nuclear industry front faced at the time 
was that regardless of the difficulties, they had to do 
everything possible to produce a nuclear charge for the 
— bomb as quickly as 
possible. 


1. Consolidating fronts, accelerating construction of the 
U-235 production line 


To provide a nuclear charge for the atomic bomb, China 
began simultaneous construction of two production 
lines. The first line was the U-235 production line, which 
employed uranium enrichment to obtain highly enriched 
uranium for the charge. The second was a plutonium 
production line that used a production reactor to obtain 
plutonium-239 for the charge. When the Soviet Union 
strapped its treaties and shut them down, the primary 
link in the U-235 production line—the Lanzhou Ura- 
ium Ennchment Plant—had been basically completed 
ind the equipmen’ complement was rather complete. At 
the mam link im the plutonium production linc—ihe 
oroduction reactor project—only the excavation and 
pouring of the concrete base plate for the reactor itself 
had been completed and the technical line for the repro- 
cessing plant had not been decided upon. Given this 
situation, to save time in obtaining the nuclear charge 
needed to manufacture an atomic bomb. the CPC Cen- 
tral! Committee instruction to “tighten up the front” was 
followed and the Second Ministry of Machine Building 
Industry decided to make the U-235 production line a 
“first line” project and the focus of an all-out construc- 
tion effort. This included making the uranium enrich- 
ment plant a key “frontline” engineering project and 
striving to put it into operation as quickly as possible. 
The plutonium production line, however, shifted to the 
“second line” and construction was stopped temporari- 
ly. Attacks on key scientific revearch tasks were intensi- 
fied despite the project stoppage in order to concentrate 
forces and materials to build the “first line” project. 


Afterwards, leaders from the Second Ministry of 
Machine Building Industry went on-site to provide guid- 
ance at the uranium enrichment plant and strove to solve 
problems at the site. At the same time, the higher 
authorities also provided manpower and materials guar- 
antees. This greatly accelerated the pace of construction 
at the plant and the project quickly entered the produc- 
tion preparation stage. Preparations for the production 
reactor at the uranium enrichment plant were extremely 
complex and difficult. There were several thousand 
pieces of various sizes for the main production equip- 
ment and kilometers of production pipelines. The actu- 
ating medium was highly corrosive radioactive uranium 
hexafluoride. The pipes had to undergo fluoridization 
processing to assure a high degree of vacuum and clean- 
liness. A continuous supply of electricity, water, and 
steam was necessary during production. Moreover, the 
builders of the uranium enrichment plant had no prac- 
tical experience at all in this area. To assure that it went 
into operation smoothly, they worked with utmost pre- 
cision in all types of preparatory work prior to placing it 
into operation: fluoridization processing, compiling 
operating procedures, selecting operating programs, car- 
rying out production and operation drills and accident 
exercises and so on. With approval by the CPC Central 
Committee, the uranium enrichment plant started trial 
fluoridization processing in December 1961. The work 
staffs combined trials and summarization and it was 
only after gradually gaining a grasp of all production 
technologies that formal and complete operation was 
undertaken. They began obtaining highly enriched ura- 
nium products that met specifications on 14 January 
1964. When the Second Ministry of Machine Building 
Industry reported this achievement to the CPC Central 
Committee, they were congratulated by Mao Zedong. 


2. Simplifying production, preparation for placing the 
U-235 production line into operation. 


Uranium hexafluoride is the production material used in 
uranium enrichment plants. It is obtained by dual- 
fluoridization of uranium dioxide (also called uranium 
conversion). The former Sino-Soviet agreements stipu- 
lated that the Soviet Union would provide the uranium 
hexafluoride needed during the early period of operation 
of China’s Lanzhou Uranium Enrichment Plant. 
Because of the Soviet shutdown, China immediately 
needed to produce the material itself. When the uranium 
enrichment plant was about complete, the question of 
understanding uranium conversion technologies became 
the most acute contradiction of the time. After earnest 
study, the leaders of the Second Ministry of Machine 
Building Industry decided to use heavy ammonium 
uranate as a raw material and entrusted the Institute of 
Uranium Ore Dressing and Smelting and the Institute of 
Atomic Energy with preparations for building simple 
experimental production facilities to prepare uranium 
dioxide and urarium tetrafluoride (these two projects 
were undertaken by the Institute of Uranium Ore Dress- 
ing and Smelting) and uranium hexafluoride (under- 
taken by the Institute of Atomic Energy) to satisfy the 
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urgent need for placing the uranium enrichment plant 
into operation. Moreover, they called for simplified 


puna waiones At the same time as the push for 
simplified production, they also were unable to relax in 
the construction of the uranium conversion plant. At the 
time, this method was figuratively called “riding a don- 
key in search of a horse.” 


Preparations for construction of the simplified produc- 
tion facilities progressed quickly. The leaders, techni- 
cians and workers in the Institute of Atomic Energy and 
the Institute of Uranium Dressing and Smelting who 
were responsible for this project had an intense desire to 
provide the raw material for the atomic bomb as quickly 
as possible and they displayed a selfless enthusiasm for 
their work, labored hard every minute and every second 
and fought the battle day and night. In only 3 months’ 
time they completed the design, civil engineering and 
installation of the simple uranium dioxide production 
facility and the first loading to test the equipment was 
successful. At the same time, they also established an 
impure element spectrum analysis method. Preparations 
for construction of the simple uranium tetrafluoride 
production facility were begun in October 1960 and it 
was finished and_in operation 2 months later. The 
completion and operationalization of the two simple 
production facilities provided materials conforming to 
specifications for the second work procedure. Next, the 
simplified uranium hexafluoride production facility 
underwent trial production in December 1960 and prod- 
ucts meeting specifications were obtained. 


The completion of the simplified production facilities 
not only provides timely supplies of some of the raw 
materials needed in the uranium enrichment plant when 
it went into operation but also trained a large group of 
technical cadres and workers and derived the crucial 
technical data and technical parameters for organiza- 
tional preparation and technical preparation for placing 
the uranium conversion plant into operation. 


3. Organizing attacks on key problems and mastering the 
basic theory and key technologies for tne atomic bomb. 


Development of the atomic bomb involved multidisci- 
plinary and highly synthetic work. It required joint 
efforts and cooperation by high-level S&T personnel in 
many specializations. The central authorities gathered 
together advanced and middle-level researchers and 
engineering tech personnel from every sector, 
region, institution of higher education and scientific 


research institute in China to establish the Beijing Insti- 
tute of Nuclear Wcapons. They utilized the simple and 
crude conditions of the time for research and experimen- 
tation in theoretical physics, explosion physics, neutron 
physics, metal physics, projectile ballistics and other 


areas. The Second Ministry of Machine Building Indus- 
try worked closely to organize the creation of experimen- 
tal conditions, allocation of forces, cooperation within 
and outside the ministry and other areas. Explosion 
physics experiments were carried out. The [Beijing] 
Institute of Nuclear Weapons had no [testing] site of its 
own at the time, so discussions were held with the 
People’s Liberation Army Corps of Engineers to borrow 
a firing range in the suburbs of Beijing. Experiments for 
research on neutron physics were carried out using the 
instruments and equipment of the Institute of Atomic 
Energy and in cooperation with some of the scientific 
research personnel of the Institute of Atomic Energy. In 
consideration of the many work procedures involved in 
manufacturing the nuclear components of the atomic 
bomb as well as the enormous difficulty and the need for 
research at the earliest possible date, the personnel 
responsible for component processing in the nuclear 
component production plant were centralized in the 
Beijing Institute of Nuclear Weapons for a joint assault 
on key problems. 


The most important of the key problems related to the 
atomic bomb was the need to master the basic theories 
and key technologies. The leadership of the Second 
Ministry of Machine Building Industry and the Beijing 
Institute of Nuclear Weapons focused on this topic 
throughou: their work. Song Rengiong [1345 0117 4522] 
and Liu Jie [0491 2638] went often to the Theory 
Department at the Beijing Institute of Nuclear Weapons 
to check on and guide the work. Song Rengiong encour- 
aged the theoretical researchers to work hard to develop 
the atomic bomb. The personnel engaged in the theoret- 
ical research did not disappoint the hopes and great trust 
of the party and the people and they intensified their 
theoretical calculations. Afier more than a year of 
repeated calculations and testing, they eventually 
obtained a large amount of valuable data and they also 
established clear physical diagrams of the interrelation- 
ships between cach of the types of materials. They gained 
a thorough understanding of the compaction process and 
made significant advances in design work for the atomic 
bomb. 


The work to attack key problems with the atomic bomb 
was begun in 1960 with the organization of forces to 
explore scientific laws, and by early 1961 it entered the 
important stage of a need to decide upon basic theories 
and key technologies. At this important time, there was a 
need for comprehensive analysis of the large amount of 
exploratory research and experimental data to facilitate 
intensive research and clarify certain key technologies 
and theoretical questions on the basis of the understand- 
ing already gained and make concentrated break- 
eee ones coe a great deal of theoretical 
calculation and Bo mca coy meee me mene 
understanding of the dynamic laws and functions of the 
enriched uranium used for the nuclear charge in an 
imploding atomic bomb. In the area of experimentation. 
a basic understanding was gained of important measures 
for obtaining implosion as well as the main laws and 











nuclear submarine. The document “Concerning New 
Technic! Questions in the Development of Naval 
Nuclear Submarines” which was submitted to and 
approved by the CPC Central Committee decided to 
make the Second Ministry of Machine Building Industry 


research and design tasks.” After China's first successful 
nuclear test in October 1964, the task of developing a 
nuctear submarine was intensified and became the order 
of the day 


| Proposs! and determination of design programs. 


\ power reactor for a nuclear submarine is a technically 
complex and very difficult project. In consideration of 
the CPC Central Committee's decisions, the Navy and 
the Second Ministry of Machine Building Industry estab- 
lished their respective special organs in 1958 and orga- 
nized young S&T personnel to study this sophisticated 


same time, they also established a research base area and 
carried out discussions and surveys of selected aspects of 
problems involved in constructing a land-based model- 
ling reactor. 


early 1960's shrunk the battlefront of capital construc- 
tion and required first of all that forces be concentrated 
to develop the atomic bomb and guided missiles. Added 
to the fact that the uranium enrichment plant was not yet 
in Operation, considerations from the perspective cf 
supplies of enriched uranium also made it difficalt to 
satisfy the needs of the nuclear submarine. For this 
not be included in reactor construction plans, but a 
certain amount of technical forces were retained, and 
research and design work continued. 


in their endeavors. They use the information and exper- 
imental research achievements they had grasped and 
gradually established several facilities for research exper- 
iments. On this basis, the Second Ministry of Mach‘ne 
Building Industry proposed a revised program for the 
design of a power reactor for a nuclear submarine and 
submitted it to a special commission of central authon- 
ties in July 1965 after examination and revision by 
experts in the relevant fields. By that time, China had 
carned out two successful nuclear tests and the uranium 
enrichment plant had been completed and was operat- 
ing. This showed that nuclear science and technology 
and industrial levels in China had laid the 

for a research and experiment base area for nuclear 
submarines. The specialized commission of the central 
authorities quickly approved the design program and 
charged the Second Ministry of Machine Building Indus- 
try with developing the work quickly and striving to 
complete a land-based model reactor for a nuclear sub- 
marine by 1970. 


2. Construction of the land-based model reactor and 


for building the reactor. In A 1965, the special 
of the central iti 








To deal with this situation, the Central Military Com- 
mission issued a special official letter in August 1967 


ministnes as well as the relevant departments in several 
provinces also reinforced their support for construction 
of the project. From this point on, progress in the project 
speeded up. By the end of 1969, construction of the 
earthworks project for the main plant building for the 
land-based model reactor was basically compicted, while 
work on the auxiliary projects continued and living and 
office areas were turned over for use. With the exception 
of some that could not obtain all of the necessary 
equipment, the 14 primary research laboratorics were 
completed, including ten laboratories that had begun to 
produce sustained results. 


5. Conscientiously carrying out modelling experiments. 


On 28 April 1970 the construction and installation tasks 
for the land-based model reactor for nuclear submarines 
that China studied and designed on its own were com- 
pleted in advance of schedule. The project guidance 
department then decided that testing would begin on | 
May 1970. The results of trial operation and adjustment 
as well as “cold” and “hot” criticality experiments (Foot- 
note !) (In reactor theory, this refers to a physical state of 


captured, 1.¢., it has attained dynamic equilibrium and 
the reactor maintains a stable and sustained chain reac- 
tion) showed that the quality of 


At this time, the hull of China's first nuclear submarine 


a special organ was assigned to receive the relevant 


= 


phone calls on 18 and 20 July 1970, and called on the 
personnel participating in the experiments to “be 
unafraid and work carefully. Strengthen on-site inspec- 
tions. As the experimental stage proceeds, spare no effort 
and be conscientious and meticulous to conform to 
needs.” On 30 July 1970, the experiment reached full 
power and all of the performance indices met design 
requirements. 


Under the personal concern of Zhou Enlai, the personnel 
participating in the experiments worked with great care, 
and the first success produced better-than-exnected 
experimental results. The first steps of the experiments 
showed that: one, the design. equipment manufacture, 
installation and adjustment were of excellent qucii; 
and two, that it was safe and reliable and that it ped 
excellent self-stabilizing and self-regulation capabilt)e- 
which showed that China’s first nuclear power plant fu: 
use in submarines, witich had been built in our own 
efforts, was successful. The second stage of the expeii- 
ments also showed that the reactor not only satisfied a!! 
design and full power: requirements, but also tha’ 1 
contained considerable latent power. The reactor 2c the 
power equipment not only showed excellent safety, re/i- 
ability and auto-stability during stable conditions, but 
also that safety and reliability were attainable under 2!! 
conditions and during accident-state operation, and that 
it had to capacity to meet changing engine loads under 
actual #orfare conditions. These experiments provided « 
reliable foundation for underwater and at-sea testing of 
China's first nuclear submarine. 


in September 1971, China's first selfdeveloped nucicar 
submarine submerged safely. After inspection by Naval 
ship testing, it was felt that the overall design, manufac- 
ture, power systems, observation, communications and 
SS; and primary weapons systems of the first 

nuclear submarine developed in China basically were 


successful and performed well. The successful trial of the 
nuclear submarine laid the foundation for their produc- 
tion of finalized designs in small quantities. 
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picred the details and determined that 
primary technology for this plant was 
quality of construction of the main 
bod, and that primary equipment was 
bviets, however, had not provided some 
: pnents, so much effcrt was expended in 
pment and assembly. To achieve this. the 
cil Mave the related ministerial comruittees 
Sctting up special organs and o:ganiz- 
tive effort throughout China ic: 
ching equipment, waicn created the 
for continued instailations and 

pbicms in startup at the diffusion plant. 


for the main equipment 


experts left, the equipment assembly 
s completed after more than a year of 
rat on of the details of quality permit- 
and understand various quality prob- 
tions also were made in ideology, 
terials, technology and other areas. At 
, Startup experiments for 10 pieces of 
erent models began. 


pride, the actuating medium in the 
is radioactive, and it is corrosive after 
with water. This places extremely 

ts on the vacuum seals of the diffusion 
scientific laboratory, a vacuum seal is 
fficuR, but maintaining a vacuum seal in a 
th a large volume, kilometers of pipes 

han 30,000 joints was not an easy task. For 
t organized a special vacuum work 

ted more than 5,000 large and small 
i several hundred cracks in the primary 
iminated more than 10,000 leaks. After 
they finally attained the operational 
even explored some experiences 
vacuum seals that created the condi- 


hef experimentation. 


embodied the spirit of “writing block 
and work progressed step by step. To 
of the experiments, a pattern of “small 
ind large equipment later, single models 
t and combined operation of multiple 
model later, small loads first and larger 
examination and approval of foreig~ 
‘and Chinese produced materials later” 
iG things progressed smoothly. During the 
ot emphasis was placed on not 

$ not understood, compiling an exper- 
and concrete experimental program 
ling for ideas from all sides and full 
poretical calculation personnel calcu- 
100 static operation programs and 
Me non-static Operation programs. They 
need for drills prior to major tests and 
prational practices to prevent mistakes. 


Fluorid:zation processing was a key procedure prior to 
startup of the equipment. If the processing was not done 
well, the separation membrane would not satisfy perme- 
ability requirements, and an excessive speed of fluoride 
filiing could burn up the separation membranes. Because 
Strict training of the relevant personnel was done in 
advance, everything was done with meticulous care 
during actual operation and stricily in accordance with 
regulations. As a result, not a single separation mem- 
brane was damaged during the fiuoride processing of 
several thousand pieces of equipment. 


The experiments led to successes in trial fluoridization 
processing and startup operation of a representative 
portion of the various types of diffusers. They grasped 
separation coefficients, losses due to corrosion, static 
characteristic roots and other important parameters. 
They explored the laws of declining perineability in 
separation membranes. They not only gained extremely 
valuable practical experience in diffuser s*- +p but also 
discovered and eliminated many equipt. ‘its te 
clear the path for fluoridization processing, sp and 
production of the diffusers in groups. 


The engineers and technicians played extremely impor- 
tant roles during the attacks on key technical problems. 
The members of the leadership group for attacks on key 
technical problems at the plant, including Chief Engi- 
neer Zheng Liuyang [6774 3177 7122], Deputy Chief 
Engineer Liu Baoging, senior technicians, senior power 
engineers, senior instrument engineers, technical inspec- 
tion offices, primary technology shops, the related shops 
and others, met together frequently to solve technical 
problems as they arose. At each crucial point, many 
people moved to eat and live at the site for joint attacks 
on key problems with the masses of technicians and 
workers. During those days, whether one is speaking of 
leaders at all levels, special administrative cadres, or 
technicians and production workers, all gave their 
utmost effort to this enormously difficult activity. 


4. Startup in groups, successful operation on the first try 


By Noverrber 1962, assembly and installation of all of 
the main auxiliary projects at the diffusion plant were 
completed. On 8 December 1962, fluoridization process- 
ing of the equipment in groups formally got underway 
and startup of the equipment in groups also was to begin. 
Construction of the diffusion plant entered a decisive 


Stage. The “two-year plan” proposed by the Second 
Ministry of Machine Building Industry at this time 
calling for efforts to explode the first atomic bomb by 
1964 had been approved by the central authorities. The 
first 14 months were the decisive 14 months in the battle, 
and required that the diffusion plant produce highly 
enriched uranium products ahead of schedule. The star- 
tup program based on the Soviet design, however, would 
not have made it possible to produce the products ahead 
of schedule. Under the direct leadership of Liu Baoging, 
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Wang Chengxiao [3769 2052 1321] and others, theoret- 
ical calculation personnel recalculated a startup pro- 
gram. After several revisions, they finally proposed a 
new program for startup of all of the equipment in nine 
groups and production of products in five groups one- 
half year ahead of schedule from the original plan. A 
technical discussion group composed of Chief Bureau 
Director Bai Wenzhi [4101 2429 3112], specialists Wu 
Zhengkai [0702 1767 6963}, Wang Chengshu [3769 2110 
2579], Qian Gaoyun [6929 4108 7301] and others went 
to the plant to listen to reports. After rebate, it was felt 
that the program basically was rational, and it received 
quick approval from the Second Ministry of Machine 
Building Industry. 


Before the startup of the equipment, many “worrisome” 
problems remained. The Diffusion Laboratory of the 
Institute of Atomic Energy worked inclose coordination 
with the plant and carried out a large amount of theo- 
retical, experimental and technical research to prepare a 
persuasive program. For example, the purification stages 
for the purification of the light impurities used at the 
refined material end did not even meet the number 
required in the original design, and there were doubts. 
Because it concerned the question of whether or not it 
would be possible to have a light impurity content below 
the limit for the specified product, it had to be under- 
stood clearly. To achieve this purpose, the diffusion 
laboratory not only made theoretical calculations but 
also utilized a small machine short cascade for technical 
experimentation to remove the doubts. In addition, a 
large number of parameters were derived concerning the 
effects of aspects in the startup and adjustment of the 
diffusion cascade, including startup patterns, side link- 
ages and branches in the equipment and equipment 
shutdown on the technical return loops. This work 
played a positive role in the successful startup of the 
equipment. 


To assure the success of startup by groups, strict exam- 
inations were made of the various technical parameters 
involved in fluoridization processing prior to startup. 
Tests were run on the matching equipment stations. 
Precision analyses were made of the raw uranium hexa- 
fluoride material and the standard samples needed for 
startup of each group were prepared. The specifications 
were checked for all instruments and automatic control 
systems in the primary technical workshops. All opera- 
tional regulations underwent examination, approval, 
promulgation and implementation. Strict tests were 
given to all operating personnel and managerial cacres, 
and those who did not meet specifications were not 
allowed to take their positions. The result was that every 
item of preparatory work for startup of the equipment in 
groups attained high standards and strict requirements. 
Moreover, the relevant personnel also made a conscien- 
tious summarization of the startup and operational 
situations for the first four groups of equipment. The 
result showed that the “Temporary Operational Regula- 
tions for the Primary Technical Equipment” they had 
compiled were feasible. All of this led to full preparation 
for the startup of the fifth group of equipment. 


In December 1963, the fifth group of equipment was 
started up. This was the key to the diffusion plant's 
ability to have its products conform to specifications in 
advance of schedule. On the day of startup, all of the 
plant's leaders came in advance to the workshop and 
after making strict checks of all items of preparatory 
work, startup began. The U-235 concentration in the 
technical cascade rose continually. Before startup, the 
Diffusion Laboratory in the Institute of Atomic Energy 
calculated temporal change curves for the U-235 concen- 
tration in the cascades during the processes of startup, 
program change-over, equipment side linkage and so on, 
and the measured data during the early part of the 
startup of the fifth group conformed quite well with the 
curves. This strengthened their confidence in being able 
to obtain the specified product. 


The calculated program indicated that product concen- 
tration should reach 90 percent on 14 January 1964. At 
11:05 am, the valves were opened slowly on the product 
container and the highly enriched U-235 containing 
enormous energy flowed into the container. After careful 
analysis, the quality of all of the product met ministerial 
standards and the diffusion plant achieved a major 
victory in successful operation on the first try. When this 
good news spread through the plant, people were filled 
with tears and countless pairs of hard working hands 
shook vigorously, unwilling to be separated. 


On 15 January 1964, the Second Ministry of Machine 
Building Industry sent a congratulatory telegram saying 
that “this is the first important milestone in the devel- 
opment of our ministry's activities, and it has created the 
necessary conditions for success in our ministry's 
affairs.” On 18 January, Chairman Mao Zedong wrote 
his approval on the report submitted to the CPC Central 
Committee by the Second Ministry of Machine Building 


Industry: “very good.” 


The attainment of highly enriched uranium products 
ahead of schedule not only answered the question of 
whether completion and startup were possible, but also 
gained extremely valuable time for achievement of the 
“2-year plan.” 


The central authorities were extremely concerned with 
the construction of China's first gaseous diffusion plant. 
Deng Xiaoping, Peng Zhen, Peng Dehuai, Nie Rongzhen 
and other leaders visited the plant. The central special 
commission aided in solving many important questions 
during construction of the project. Construction of Chi- 
na’s first gaseous diffusion plant also was supported by 
forces throughout China. Every region and enterprise 
actively answered Chairman Mao Zedong’s call to 
“make great effort. at cooperation, do this work well.” 
They not only transierred large numbers of personnel to 
assist in consiruction of the diffusion plant but also 
actively cooperated in training production and technical 
personnel. There were 22 cities and 81 industrial units 
that provided more than 400,000 instruments, devices 
and components of 832 types. There were 237 plants in 
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44 large and medium sized cities which gave a green light 
to preferential processing of 433 types of electrical 
devices, instruments and standard equipment totalling 
more than 14,000 pieces. Many units also sent techni- 
ciat.s to the plant to aid in solving key technical prob- 
lems. These included the Chinese Academy of Science's 
Shanghai Institute of Organics, the Institute of Metallur- 
gy, Shanghai's Electrical Machinery Plant and Guanghua 
Instrument Plant, the Beijing Academy of Petroleum 
Sciences, the No 621 Plant, the Harbin Electrical Equip- 
ment Plant, the Gas Turbine Plant, the Wafangdian 
Bearing Plant, the Luoyang Bearing Plant, the Xi'an 
Instrument Plant and others. The construction and ope- 
rationalization of the gaseous diffusion plant was a song 
of triumph for the large national cooperative effort! 


Section 3. Development of Gaseous Diffusion 
Technologies [pp 178-182] 


[Text] On 6 April 1964, not long after the diffusion plant 
went inio operation, Minister Liu Jie of the Second 
Ministry of Machine Building Industry made a further 
demand on the employees of the diffusion plant to “have 
a thorough grasp of the details.” In accordance with this 
demand and after 2 years of effort in 1964 and 1965, the 
plant perfected a production assignment responsibility 
system, reinforced equipment safeguards, carried out a 
successful experimental overhaul on the diffusers, devel- 
oped scientific research and innovation experiments, 
and summarized mainly preventive experiences in 
ensuring safe production. A qualitative change swept 
over the plant in ideology, management, technology and 
working styles. The products met specifications 100 
percent and all economic and technical indices surpassed 
levels in the original plans. Gaseous diffusion technology 
then began to enter a period of “writing in script.” 


1. Developing technical innovation, exploiting produc- 
tion potential 


After a great deal of effort at the gaseous diffusion plant 
to achieve a comprehensive understanding of diffusion 
technologies, they also exploited potential, innovated 
and transformed and achieved obvious successes in 
higher flow rates in the primary equipment, separation 
capacity and cascade efficiency. 


(1) Improving flow rates in the primary equipment. 


In August 1975, the diffusion plant proposed a program 
for innovation in the main equipment to raise main 


equipment flow rates and increase output during the 
Fifth 5-Year Plan. This was the “Program for Increased 
Output of Primary Products During the Fifth 5-Year 
Plan.” It involved innovation and transformation of the 
main components and associated auxiliary systems for 
the main equipment rotors, electrical machinery, bear- 
ings, technical transformers and specialized instruments 
so that they could continue sustained and safe operation 
after flow rates in the main equipment were increased. 


From I! to 21 January 1976, the Second Ministry of 


meeting 
questions put forward by Deputy Minister Li Jue [2621 
6030}: “What are the potential parameters of the ma.n 
equipment?” “What is the potential under increased 
load conditions?” “What criticality are there?” 
Deputy Plant Manager Jiang Xinxiong [5592 1800 7160) 


agreed that the “Program for Increased Output of Pri- 
ye ee ee 5-Year Plan” was feasi- 
Ministry of Machine Building Industry 


formal approval on 5 May 1976. 


Through the initiative and efforts of the employees of the 
diffusion plant, the entire plan for innovation was com- 


ae in 1975, the diffusion plant remade some of 
the diffuser separation membranes to increase the ratio- 


ity by 26 percent over the original type of machinery. 


In 1980, the diffusion plant again formulated develop- 
ment plans for cascade improvements during the Sixth 
5-Year Plan. To ensure that this plan was implemented, 
the separation membrane production plant reinforced its 
scientific research work. This lead to an enormous 
breakthrough in separation membrane technologies and 
provided timely new separation membranes with a high 
separation efficiency, corrosion and vibration resistance 
and long, useful lives. On the basis of changes in the 
designs of the di.fusion separators and excellent results 
in technical experiments on single machines, the techni- 
cians also began innovations and transformations in the 
separators. This led to a substantial increase in separa- 
tion efficiency before the innovation and there also were 
obvious improvements in the operational conditions of 
the technical cascades. 


(3) Raising cascade efficiency 


The technical cascade at the diffusion plant is composed 
of many diffusers of different types, so increased cascade 
efficiency is the most effective method for lowering 
product costs. 


As electronic computers have come into broader use, 
they have created excellent conditions for the selection 
of optimum cascade programs. Under the leadership of 
Liu Guangjun [0491 1639 0971], theoretical calculation 
personnel integrated closely with production realities 
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and did a great deal of work which led to greater 
rationality in the cascade structure and a correspond- 
ing improvement in cascade efficiency. By 1985, the 
actual cascade efficiency of the gaseous diffusion 
plant was much higher than at the time of startup and 
operationalization, and it approximated international 
levels. Starting in 1981, Chinese low-concentration 
uranium products entered international markets and 
the quality of the products was well received. In 1982, 
the enriched uranium product series received a “‘sil- 
ver award” from the state. The production capacity of 
China's first gaseous diffusion plant has increased 
many-fold, while the costs of the innovations and 
modifications were less than 10 percent of the invest- 
ment to build the plant. 


2. Developing diffusion technologies, developing new 
types of diffusers 


In the early 1960's, China's machine industry completed 
its task of trial manufacture of diffusers, and a great deal 
of rather mature experience gained in design, anor 
ture, installation, operation and other areas 


seubidtne tor dolan aid devant ef aie tear. 
scale diffusers. 


To expand the production capacity of the diffusion 
plant, the Second Ministry of Machine Building 
Industry decided in April 1964 to establish the Acad- 
emy of Physics and Chemical Engineering in the 
Second Ministry of Machine oe Industry on the 
basis of the Diffusion Laboratory of the Institute of 
Atomic Energy. One of its tasks was to assume 
responsibility for research and design work related to 
new types of diffusers. 


Generally speaking, the development of a new type of 
diffuser should have the benefits of improved eco- 
nomic results. When deciding upon the separation 
capacity of a diffuser, however, comprehensive con- 
sideration must be taken of such aspects as China's 
need for nuclear fuels, technical levels in domestic 
industries and so on. The key to development of the 
new type of diffuser was the design of a compressor. 
With substantial assistance from the Third Ministry 
of Machine Building Industry, *+¢ Institute of Physi- 
cal and Chemical Engineering || ‘ae Second Ministry 
of Machine Building Industs, produced the first 
group of compressor design blueprints at the end of 
1964. The overall functions and overall structural 
program for the new diffusers were decided upon at 
the end of 1964, and the preliminary design require- 
ments for the corresponding components also were 


In 1965, the new diffusers entered the trial manufac- 
ture stage. The first blueprints for the overall design 
of the single diffusers and each of the components 
were completed between the beginning of 1965 and 
the beginning of 1966. In April 1966, Lai Jian [6351 
1017], Deputy Bureau Chief of the State Council 


National Defense Industry Office, chaired a “New 
Diffuser Design Examination Meeting” held in Beij- 
ing and approved the program to develop these dif- 
fusers. 


The trial manufacture of the first single prototype of 
the new diffusers was carried out primarily by the 
Academy of Physical and Chemical Engineering in 
conjunction with Shanghai's Xianfeng Electric 
Machinery Plant, the Suzhou Valve Plant and the 
Wuhan Boiler Plant. Trial manufacturing got under- 
way in 1966, but the effects of the “Great Cultural 
Revolution” meant that the testing station was not 
completed until 1968 and the new diffuser was put on 
display. At the same time, the Second Ministry of 
Machine Building Industry and the First Ministry of 
Machine Building Industry studied problems with 
fixed site production of the new diffusers and decided 
to make the Dongfeng Electrical Machinery Plant in 
Leshan, Sichuan Province and the Shanghai Electrical 
Machinery Plant the final assembly plants for the 
compressors, while the Chongqing Hydraulic Turbine 
Plant, Shanghai's Dianfeng Electrical Machinery 
Plant, Gas Turbine Plant and Boiler Plant and the 

Cable Plant assumed responsibility for 
some of the components. The Suzhou Valve Plant, the 
Shervang High and Medium Pressure Valve Plant, 
the Fingdingshan Valve Plant, the Wuhan Boiler 
Plant and others assumed responsibility for produc- 
tion of the regulators, valves, pipes and other compo- 
nents for the compressors. 


In February 1969, the State Council National Defense 
Industry Office decided to establish a “joint leadership 
group for development of new diffuser’s” under the 
responsibility of Bureau Chief Zhang Shunan [1728 
2885 0589] of the First Ministry of Machine Building 
Industry and Bureau Chief Jiang Tao [1203 2447] of the 
Second Ministry of Machine Building Industry, and they 
established a full-time office. During this period, Deputy 
Chief Engineer Qu Zhigian [1448 2535 3383] of the 
Equipment Manufacturing Bureau in the Second Minis- 
try of Machine Building Industry and others did a great 
deal of organizational and coordination work. At the 
same time, an integrated group composed of the insti- 
tute, the academy of design and the diffusion plant was 
established within the Second Ministry of Machine 
Building Industry to assume responsibility for coordinat- 
ing work on major technical questions. With primary 
support by the joint leadership group, new progress was 
made in the development of the new type of diffusers. 
Testing of single units of the new diffusers began in July 
1970. Next, in February 1972, the first trial equipment 
set was started up for operation. In October of 1972 and 
in November 1973, all of the experimental cascade 


equipment went into operation. 


The process of developing the new diffusers was a 
continual process of revealed problems and solved prob- 
lems. Formal testing of single units began in July 1970, 
and the final design had been developed by December 
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1979. Over the 9-year period, more than 100 major 


oe 
: 
Is 
: 


fought 
sobbed dete Gis enw tals af Ulnone omiand anol 
the technical indices under the specified conditions. 


To further exploit the potential of the new diffu'crs, tests 
of the improved diffusers were carried ovi in March 
1979 at the Fluid Experiment Station and satisfying 
results were obtained. The separation capacity of a single 
unit increased by 33 percent and new breakthroughs 
were made in ' 


important achieversent was made through the joint 
cooperation of 13 provinces and municipalities through- 
out China as well as more than 100 units under the First 
Ministry of Machine Building Industry, the Ministry of 
Metallurgical Industry, the Ministry of Petroleum indus- 
OF ae ee ae eee the State Construc- 


provided i 
nuclear fuel within China but also provided large 
amounts of data of reference value for the diffusion plant 


and pushed diffusion technologies to new heights. 


Section 4. Research and Development of 
Separation Membranes [pp 182-184] 


ee ee 

of gaseous diffusers. The performance of the separation 
membranes has very considerable effects on the 
advanced qualities and economy of the diffusion plant. 


As for the structure of the separation membranes, they 
can be divided irto single layer membranes and multi- 
membranes. They also can be divided on the basis 
their material qualities into metallic separation mem- 


require the selection of high purity, corrosion-resistant 
materials before the separation efficiency can 


bo aaatatanad over tama gadiodh. Calas neu tan 0 cum 
of several types of techniques for manufacturing separa- 
tion membranes. 


the Second Ministry of Machine Building Industry, the 
inistry of Metallurgical Industry, the Ministry of Tex- 
s Fudan University and other research 
? years” 2 had overcome this 
and developed China's first- 

generation separation membranes (A and B type separa- 
tion membranes) that were installed in the diffusers to 


In 1963, on the basis of experimental research by the 
Second Ministry of Machine Building Industry and the 
Ministry of Metallurgical Industry and semi-industrial 

preparations for the design of industrial 
membrane production plants began. In 1964, 


of the Chinese People’s Liberation Army 
transferred the Railway Engineer Corp to the site to join 
the Mi ee ne It 
took only 22 2 months from the time the foundation was 
laid in April 1965 to January 1967, when the first batch 
of puadente cectiog epecifettions was produced, so an 
excellent achievement of successful operationalization 
on the first try was attained. 


3. The development of separation membrane technolo- 


3 


Scientific research work on separation membranes went 
on even while the plant was being built. If the diffusion 
plant wished to exploit potential for transformation 
during the Fifth aa ts bay te ae oe oe 


much hard work by scientific research personnel, major 








invention awards in 1984. 


9. Manufacture of Nuclear Fuel Elements: 
2. and Production of Fuel 
Elements for the Reactor [pp 195-197] 


Research on for 

tion reactor elements in 1960, and some work 
was done shortly concerning “phosphorus- 
coated, hot pressed dense alloy 


Trial manufacture of the uranium metal elements 
began in December 1964. To assure optimum diffu- 
sion of the aluminum-nickel-uranium layers, techni- 
cians at the Shenyang Institute of Metallurgy and the 
element plant did several experiments. They discov- 
ered the various key factors that affected adhesion 
struct 


sion, geometric dimensions and exterior quality as 
well as the chemical components, density and crystal- 
linity of the core rods and other areas. At a conference 
of design, production and user units convened by the 


technologies 

ing. They confirmed their evaluations of the quality 
of the trial-manufactured elements and also offered 
some opinions concerning improvement of the qual- 
ity of the elements and other relevant questions. 








Production Element Manufacturing T 
Summarization Conference. The meeting felt that the 
preliminary results of testing the elements in the reactor 


In the manufacturing technologies for uranium metal 
fuel elements, the technologies involved in the original 
design for uranium ing and i into final 


ion in 1976. 


4 
g 

i 

: 

. 
rE 


on a new calcium hot 


operational testing. Afterwards, to adapt to the necd for 
nuclear power in development of the national economy, 
development of fuel elements for nuclear power reactor 
stations got underway in 1973 and construction of a 
production line for this type of element began in 1975. 


1. Development and production of fuel elements for 
nuclear submarine power reaciors 


As early as August 1958, when central authorities 
decided to develop a nuclear submarine, the Beijing 
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h 1965, the Second Ministry of 
ng Industry invited specialists from 
the ministry to examine and approve 
design. 


aes #1 Se eneiont peneiite date, the 
, State Council and leaders at all 
pconc “Ministry of Machine Building 
their close attention. On 15 February 
special committee approved the 
from the Second Ministry of Machine 
concerning accelerated construction of 
5 Project and notified the relevant 
additional measures to supply the 
“lnstromente end materials chend of 
the pace of progress in the project. As 
light” was given everywhere in China 
ion of the project, which pushed construc- 
ject forward substantially. 


headed by Zhou Tie clearly 


ing the pace, striving for completion 
and being successtel on the first try. 
headed by Shi Zhusan 
was established and it began working 
pparation for construction. The group 
design, civil engineering and installa- 
the units and also transferred over 300 
other sub-plants to participate all 
pparation work. During this period, the 
ed a large number of technicians and 
pfrom units under the Ministry of Chem- 
lem to go first and assist. 


nel were filled with enthusiasm as they 
ings and compounds” and departed 
il 1965 to go to the barren Gobi with 
grassiess earth and windblown stones” 
psigning. They ate and lived at the site, 

problems, and within only 3 months 
l of the designs for the construction 
t 1965, the Second Ministry of 
Industry organized a construction 
in Beijing and issued some revised 
ish work, all of the revisions were 
end of 1965 and they quickly shifted to 
outfitting stage. To predict problems 
ed during construction and make the 
r ts, some physical models were 
period of construction outfitting, they 
1 bridged gullies in the daytime to push 
site, earnestly surveying the situation 
s and tunnels and object i be buried 
hen a problem was encountered, it was 
. At night they returned to their offices 

pdiate revisions. Afterwards, they also 
¥ adjustments and testing. Quite a few 

were at the work site fi 
.. Deputy Thi " Engineer Wang Hua 
so hard on the project that his hair 


a long time and spent | 


| 
| 





To push the pace of construction, the project headquar- 
ters pointed out that there must be a prominent “push” 
and a grasp of “stability.” Projects to prepare the condi- 
tions must go forward first to prevent delays. Forces 
should be concentrated for a war of ciimination by 
working on a single project, completing it and leaving no 
tails. At the same time, they gave special emphasis to 
resolute adherence to the ideology of “quality first” and 
“safety first.” The construction units did not wait for all 
of the final plans to be completed. As soon as the first set 
of plans was prepared, they began building ahead of 
schedule and broke ground to start construction in 1965. 
A considerable amount of engineering was rcquired for 
the main plant building and the construction was com- 
plex. Civil construction and installation units worked 
together closely for rational organization of all proce- 
dures. Only 120 days were required until the first load of 
concrete grouting was placed on the roof of the main 
building. The employees did not distinguish between day 
and night, endured the scorching summer, fought the 
windblown sand and fostered a spirit of hard work and 
solid work. The Fifth Office of the No 103 Installation 
Company used comprehensive mathematical methods to 
arrange construction and carried out cheir activities by 
using every bit of time and space. At the end of 1966, 
capital construction at the plant building was completed. 
3. Tortuous progress during interference 


While the employees were imbued with revolutionary 
fervor and worked hard to push forward with construc- 
tion, the chaos caused by the “Great Cultural Revolu- 
tion” rolled onto the work site, just as construction of the 
project was nearing its end. At this crucial instant, the 
State Council and Central Military Commission sent 
several wrgent telegrams pointing out that “safe produc- 
tion at this plant concerns the major cause of national 
defense construction in China, and all employees have 
the responsibility to assure stable production and abso- 
lute safety at the plant.” They also sent two inspection 
groups to the plant to encourage integration of the two 
factions. While meeting with mass representatives and 
with military and administrative personnel from units 
under the Second Ministry of Machine Building Industry 
at the end of 1967, Premier Zhou Enlai also called on all 
factions of the masses to unite unconditionally, be reso- 
lute in their unity and strive to complete the scientific 
research and production tasks. 


It should be pointed out that during those chaotic days, 
many cadres, technicians and workers stayed at their 
posts. Chief Engineer Jiang Shengjie and Deputy Chief 
Engineer Zhao Ruyan (6392 1172 1365] continued to 
provide guidance at the main plant. To assure plant 
safety, more than 40 people from the auxiliary plant had 
to carry their bags to go live near the plant in order to 
reduce the interference. They did as much as they could 
to organize the remaining personnel for the construction 
outfitting and inspection of actual quality. Afterwards, 
trials were ruin on single pieces of equipment and joint 
operation and some technical training was achieved. 
Next, a water test, an acid test and a cold uranium test 


! 
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were Carried oul in sequence. These rather complete 
equipment trials tested the operational conditions of the 
equipment and instruments as well as the feasibility of 
certain analytical methods, and revealed completely the 
problems that existed. In addition, the corresponding 
revisions were made with cooperation by design and 
installation personnel. 


By taking this tortuous route, the equipment testing tasks 
were eventually finished in August 1968, and the com- 
pletion of the intermediate testing plant was announced. 


4. The purpose of plant construction is realized 


On 4 September 1968, the first hot uranium elements 
were placed in the plant's A line. it operated successfully 
on the first try ard products meeting specifications were 
obtained. More than 10 days later, the B line also went 
into operation. After roughly a year of continuous oper- 
ation, records for high output, superior quality and 
safety were set and production tasks for 1969 were 
completed 130 days ahead of schedule. Because opera- 
tion was so excellent, the original 100 days overhaul 
period was eliminated. From 24 December 1968 to 17 
January 1969, it also processed 35 batches of high 
specific radioactivity element that had been cooled for a 
short time to gain experience for future operation of the 
larger plant. Overall, the original goals for construction 
of the intermediate testing plant were realized. 


The overall operation showed that the technical proce- 
dures and engineering processes of the design, which 
were based on full and solid scientific research, basically 
were successful. Product quality conformed to specifica- 
tions and, except for a slightly low plutonium recovery 
rate, all of the primary technical indices were attained. 
The dissolvers and mixture settling tank extraction 
equipment had a definite reserve strength and could be 
operated at varying degrees of overload. During the 
testing and operationalization period, a great deal of 
experience was gained in technologies, analysis, equip- 
ment, materials, instruments, safety protection, startup, 
shutdown and other areas, and improvements were 
made. For example, using the waste liquid from ion 
exchange to dissolve the elements reduced the volume of 
the cleansing liquid during ion exchange and improved 
the central cycle pipe-shaped evaporators used to con- 
centrate the highly radioactive waste liquid. In addition, 
several problems were revealed during operation. Exam- 
ples included inadequate ventilation in the main plant 
building, easy clogging of the filters used for the dis- 
solved liquid, accidents in the gas purification 
inappropriate choices concerning the 

the steam and water drainage pipes buried in 
crete, extremely small reserve and surplus 
certain types of equipment and so on. | 







were made in all of these areas in the design for the main 
p ‘ant. 


After adjustment trials and operation, a staff tha 
included ecisaemenn anbide Sakai ealaeanddie 
ating personne! represented by Deputy Chief Engineer 
Fang Zhishi [2455 0037 2514] was established and 
expanded. Because of the dual-line installation, the tech- 
nical personnel were assigned to two groups of shifts to 
assure that everyone could be trained and drilled at their 
operating positions, which trained and formed a large 
group of skilled technicians for future large-scale mili- 
tary post-processing plants in China. Even more impor- 
tant was that because about 18 months’ time was saved 
in placing the intermediate testing plant into operation, 
it provided a timely solution to the problem of pluto- 
nium for military purposes and provided the plutonium 
charge for a new thermonuclear weapon test in 1968. 


Afterwards, folllowing the completion and operationali- 
zation of China's large military post-processing plant, 
the intermediate testing plant went through a period of 
decline. In mid-1970, its A line was converted over to a 
production line for recovering the fission products stron- 
tium-90, cesium-137 and promethium-147 from highly 
radioactive waste liquid, and as a result could carry out 
comprehensive extraction of fission products and the 
transuranic element neptunium-237 and research on 
plutonium-238 and production in small amounts, which 
met the needs for the development of science and 
technology in China. Because complete decontamination 
was not done during the period the plant was shut down, 
however, the baseline radiation level was rather high, 
which caused problems for future re-tooling and full 
utilization. Moreover, the construction schedule 
between this plant and the main plant was too short, so 
some of the experiences gained in the post-processing 
plant were not extended and applied in the design of the 


main plant. 


Section 3. Construction and Development of 
Millenry Post Processing Plast [pp'3?-239) 


[Text] |. The construction process 


Given the international and domestic political situation 
of the early 1960's, the state treated the second-stage 
project at the post-processing plant, construction of the 
main plant, as an extremely urgent need for strengthen- 
ing our national defense capabilities. For this reason, 
design of the main plant and design of the intermediate 
testing plant developed in a parallel fashion. 


In May 1964, the Second Ministry of Machine Building 
Industry decided that after adopting the extraction 
method for the main plant, it would begin designing 

for projects of varying scales. In July 1965, the 


‘programs 
‘Second Ministry of Machine Building Industry approved 
‘the construction of the main plant within the Jiuquan 


In ted AtomicEnergy Enterprise. In September 
1965, Chief Nuclear Chemistry Engineer in the Second 
Min of Machine Building Industry and Deputy 
Director of the Academy of Design Cao Benxi [2580 
2609 3588], Design Leader Chief Engineer Ke Youzhi, 
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Professor Wang Jiading [3076 1367 7844] of Qinghua 
University and others arrived at the site to discuss design 
principles and decide major questions. In October 1965, 
they completed a list of project design tasks. In Novem- 
ber 1965, the Ministerial Office Conference of the Sec- 
ond Ministry of Machine Building Industry approved in 
principle the program proposed by the Academy of 
Design and pointed out that “we certainly must take our 
own path of ‘precision in products, simplicity in condi- 
tions’ and strive to improve the ‘three integrations’ 
(which weve in reality an integration of four things— 
scientific research, design, construction and produc- 
tion).” This provided fundamental solutions to the main 
problems in design programs. In the last 10 days of 
December 1965, the Academy of Design completed a 
preliminary design for a uranium/plutonium separation 
plant building and then sent the first group of personnel 
to the construction site to prepare for examination of the 
preliminary design. 


In January 1966, Deputy Minister Qian Sangiang [6929 
0005 1730] led an inspection of the preliminary design 
that was participated in by 350 people from relevant 
units, and the meeting offered many suggestions for 
revision. In March 1966, a large group of personnel 
assigned by the Academy of Design organized an on-site 
design team and working on construction plans. 
At the end of July and in October 1966, the respective 
construction designs for the uranium/plutonium separa- 
tion plant building and the uranium recovery plant 
building were completed. 


Ground was broken for construction of the project on 26 
April 1966. Because of interference from the “Great 
Cultural Revolution,” construction took more than a 
year longer than planned and was basically completed in 
1970. The first group of uranium elements were put in 
place on the evening of 18 April 1970 and products 
meeting specifications were obtained 6 days later. This 
showed that China had been successful in building its 
first military post-processing plant. 


Because the intermediate testing plant and the main 
plant continued to use the solvent extraction method, 
post-processing technologies in China not only attained 
international levels of the 1960's but also brought enor- 
mous economic benefits. According to estimates, the 
technological changeover in the two plants provided the 
following results in comparison with the corresponding 
precipitation method plant under the original design: (1) 
Stainless steel utilization was reduced by two-thirds; (2) 
The amount of engineering was greatly reduced, the total 
area and length of the structures for the main plant 
buildings were 27 and 20 percent less, respectively, than 
the original design, and the time required for construc- 
tion was reduced considerably; (3) About 360 million 
yuan in total investments were saved; (4) Operating costs 
were cut by one-half. The scientific research, design and 
successful operationalization of these two projects 
received a major scientific and technical achievement 
award from the National Science Conference in 1978. 


2. The days of rush building 


During the process of rushed construction of the projects, 
personnel in the three areas of design, construction, and 
production united in struggle for common goals. 


Comrades in the Academy of Design left the bustling cities 
for a construction site where conditions were harsh. Some 
women comrades left infants as young as 3 months with 
others to enable them to go to the site. Some people went in 
the early spring every year and did not return to Beijing 
until the late fall, when there was no way to continue with 
outdoor construction. The few comrades who had opportu- 
nities to return to Beijing spent less than 3 days at home 
with their relatives before resuming their long march. Once, 
the hometown of one comrade experienced a strong earth- 
quake, and although he was extremely worried about the 
danger to his parents, wife and children, he remained at the 
work site to continue with the work. There also were 
comrades who were attacked for various reasons during the 
“Great Cultural Revolution,” but they still worked with 
their utmost effort. 


Because of interference from the “Great Cultural Revolu- 
tion,” mistakes were made concerning construction sched- 
uling, which attracted enormous attention from the CPC 
Central Committee and the State Council. In early 1967, 
Premier Zhou Enlai issued an instruction to push forward 
with this project. To speed up the pace of construction, the 
overall plant project established a project headquarters with 
Comrade Zhou Tie as director and carried out a battle in 
five successive stages. The masses of employees embodied 
the highly responsible spirit of mastering their own affairs 
and continued to fight night and day at the work site. During 
the peak of the construction push, many ate and lived near 
the plant and did not come down for several days and 
nights. Nearing the tail-end of the project, the headquarters 
proposed the slogan of a “big 100-day battle to push this 
project forward and present the gift [complete it] on May !,” 
and a sense of even more feverish work appeared at the 
construction site. 


According to statistics, this project and the construction of 
the intermediate testing plant received assistance from seven 
ministries and commissions of the State Council, six institu- 
tions of higher education from throughout China, 27 scien- 
tific research and design units and 23 plants. The various 
related plants developed and processed as many as 33,380 
pieces of equipment and instruments, most of them for 
special uses. This was another embodiment of the broad and 
deep spirit of major cooperative efforts. 


3. Learn from Dagqing, focus on readjustment, create “six 
good” enterprises 


During the first three operating periods after the plant 
went into production, the lack of experience, especially 
because this still was a period of chaos and widespread 
anarchistic ideologies, caused severe interference to pro- 
duction and management. Added to certain shortcom- 
ings in the designs, although the plant could operate at 








Seien Gas aintiein canta tends 
the distributional laws of radioactivity when the equip- 
ment was shut down. All of these things seriously threat- 
ened the ability of this project to have safe and sustained 
production. In the face of these difficulties, Chief Engi- 
neer Jiang Shengjie encouraged to firm up their 
confidence and all of the employees also had an intense 
desire to change this situation quickly. In early 1972, the 
main plant decided to make this plant an experimental 
unit and to once again develop activities to learn from 
Dagqing and to use the spirit of starting with “both 
wheels,” the revolutionary working styles of “the three 
honests and four stricts” [honesty in thought, word and 
deed, strict standards for work, organization, attitude 
and observance of discipline], and a strict scientific 
management attitude to carry out a comprehensive ren- 
ovation of the plant. 


First, the plant focused on several basic systems to 
guarantee normal production procedures, which 
involved five systems for job assignments, joint shifts, 
roving inspections, safety and quality responsibility, and 
regional sanitation. Afterwards, it also gradually estab- 
lished an equipment safeguard system, and economic 
accounting system, a work attendance and checking 
system and a position operation method. These became 
known as the “eight systems and one method.” At the 
same time, grassroots units also selected “eight primary 
members” from among the backbone cadres who had not 
left production to establish a management group and 
permit the workers to participate in management. 


The use of these measures quickly changed the situation 
at the plant and there was an obvious improvement in 
production procedures. A_ situation basically was 
achieved in which all positions were filled, all equipment 
had caretakers, all valves had someone handling them 
and people were involved in sanitation. There were no 
phenomena of abandoning assigned posts, idle chat or 
equipment disruptions, and discipline was strengthened. 
Next, the plant undertook “single category position” 
activities, conducted a survey of the equipment and 
major renovations, and made continual improvements 
in the rate of equipment completeness. Led by the 
Second Ministry of Machine Building Industry and the 
local government, the plant went from chaos to order. In 
1978 and 1979, it was called a “Daqing-type enterprise” 
by Gansu Province and the Second Ministry of Machine 
Building Industry, respectively. 


Since 1980, the plant has implemented total quality 
control (TQC) and popularized knowledge of TQC 
among the employees. Every workshop and shift orga- 
nized TQC groups and there was a universal adoption of 
control management diagrams for every post. The qual- 
ity of products was assured, plant output met specifica- 
tions in 100 percent of the cases, the water content of the 


uranium products was much lower than the design 
indices and the plutonium dioxide products were evalu- 
ated as superior products in the ministry. 
Bginning in 1982, the plant also carried out a construc- 
tive and comprehensive reorganization according to 
unified deployments made by the state and implemented 
comprehensive control. After more than a year of effort, 
throughout the plant were even 
more excellent and there was a great improvement in the 
working style at the plant. Archival records were set up 
for 3,985 pieces of equipment and instruments through- 
out the plant and the equipment completion rate reached 
99.35 percent. To eliminate the escapage, oozing, drip- 
ping and leakage phenomena that are quite common in 
chemical industry plants, close i ions were made of 
160,000 valves, more than 110,000 meters of pipelines 
and almost 140,000 of the inspectable connections 
throughout the plant. The leakage rate was held below 
0.03 percent and no leakage basically was achieved. The 
surfaces, walls, equipment and pipelines throughout the 
plant took on an entirely new appearance, and there was 
no dust, collected water or clumps of oil anywhere in the 
plant building, which drew praise from everyone. 


Since the 1980"s began, the focus has been on the overall 
goal of improving economic results. A principle of “as- 
suring military technology and transferring it for civilian 
uses” has been implemented conscientiously, and the 
plant has stabilized production, reinforced scientific 
research, developed civilian products, completed state 
plans in a comprehensive fashion and attained or sur- 
passed the highest historical levels in technical and 
economic indices. In May 1983, after an inspection by 
the Ministry of Nuclear Industry and the Gansu Prov- 
ince Comprehensive Enterprise Reorganization Inspec- 
tion and Approval Group, it conformed to specifications 
on the first inspection. After this, based on the enterprise 
standards of the “six goods” (good consideration of the 
interests of the state, collectives and individuals, good 
product quality, good economic results, good labor dis- 
cipline, good civilized production and good political 
work), the plant has focused on construction in three 
areas (leading elements, employee staffs and scientific 

t). On the one hand, they have focused on 
exploitation of intellect, development of cultural and 
technical make-up instruction for middle aged and 
young people, employee technical training and renewal 
of technical cadre knowledge; on the other hand, they 
have extended modernized enterprise management 
methods. By creating the “six goods” activities, the 
quality of the enterprise and overall economic results 
have been raised to new levels. In October 1984, this 
plant was termed a first-group “six goods enterprise” by 
the main plant. 


4. Major efforts at technical innovation and transforma- 
tion to exploit potential 


Another aspect of the enormous change in the appear- 
ance of the plant was that under the leadership of Chief 
Engineers Gu Yuming [7357 3768 2494] and Qu Guoz- 
hen [2575 0948 6966], a major effort was made at 








technical innovation and transformation to exploit 
potential which led to continual improvements in tech- 
nical levels throughout the plant. While striving to create 
a Daqing-type enterprise, the employees also have shown 


efforts, innovations were made in several areas in just a 
few years and obvious achievements were made. Only a 
few of the main innovations can be described here. They 
include the most important project, which was a shift 
from three to two cycles in the primary extraction 


In the original design process, both the uranium and the 
plutonium went through three extraction cycles, and 
there were many problems. The main ones were: an 
excessive loss of plutonium; severe volatility of the 
solvent oil used as an amine diluent which made it 
difficult to control the concentration of the extraction 
agent; and difficulty in operation of the three-phase 
trough used for counter-extractive precipitation. After 


equipment, instruments and valves of various types, 
reduced the number of operating positions by two (in- 


for safe production. At the same time, the third extrac- 
tion cycle was eliminated from the uranium line, which 
made it possible to satisfy technical requirernents under 
conditions of a suitably longer element cooling time and 
a lower degree of element specific radioactivity. This 
change also eliminated three metal loss points, led to 
substantial savings on reagent costs, reduced the amount 
of waste liquid discharged during the process and freed 
up the equipment and instruments in the cycle for use in 
extracting neptunium-237 isotopes. 


On-line analysis is a new technology for direct monitor- 
ing and analysis of technical materials flows within the 
production systems at the post-processing plant. Com- 
pared with conventional sample analysis, it has advan- 


possibility of operation from a distance and so on. Ii 
permits rapid and timely guidance of production and 
also has created the conditions for automated control of 
production. Under the care and guidance of chemical 
analysis specialist Chen Guozhen [7115 0948 3791], all 
of the personnel in the on-line analysis group at the 
plant's analysis laboratory overcame many difficulties, 
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reagent to be discharged and replenished daily with the 


discharges were eliminated. Only the amount lost due to 
entrainment, volatilization and other causes must be 
replaced at fixed intervals. Practice has proven that this 
method is feasible. In another area, with coordination by 
the Academy of Design and the Northwest Institute of 
Modern Physics in Lanzhou, the discharged organic 
reagent was put through a vacuum abrupt distillation 
method for reagent regeneration. All of the technical 
indices of the tributyl phosphate and kerosene obtained 
through fractionation recovery met requirements and 
the results in use were excellent. 


The large amount of radioactive and acidic waste liquid 
created during the post-processing process formerly was 
dealt with using an addition-subtraction neutralization 
method after “continuous evaporation—formol denitra- 
tion” that was common in foreign countries. This pro- 
cess required complex operations, efficiency was low, 
purification was poor and it consumed large amounts of 
reagent. Moreover, accidents caused by contamination 
of the system were common. The result was that the 
waste liquid did not meet discharge standards. After a 
broad-ranging survey, it was decided to adopt rectifica- 
tion extraction-concentration to recover nitric acid. 
Through the efforts of the employees throughout the 
plant, full use was made of the original plant building 
and overstocked materials reserves, and in only 10 
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pleted. After going into operation, it could recover 300 
tons of nitric acid at a 50 percent concentration cach 
year and save 100 tons of formaldehyde at a 37 percent 
concentration and 200 tons of caustic soda at a 45 
percent concentration, worth 150,000 yuan. 

In the area of exploiting plant potential, a series of 
corresponding measures were adopted which led to obvi- 


oxides from the dissolved tail gas to manufacture nitric 
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by scientific 
research units. In April 1977, for example, the plant used 
concentration 


a special procedure to process 
uranium in the deeply burned 


4. Tritium Production [pp 255-256] 


[Text] Tritium is used not only as a thermonuclear 
weapons charge, but also as a radiation source and tracer 


atom. This means that in addition to its uses in national 
defense, it also has value in civilian areas. 


In 1963, the Institute of Atomic Energy organized exper- 
imental research on tritium production technologies and 


met 
Construction of a deuterium-tritium lithium-6 produc- 
i completed in 1972. 


5 
q 


entirely new technical line took shape that had high 
output, low energy consumption and easy operation. In 
1985, the new technique for tritium extraction received 
a third-place national award for S&T achievements. 
Another 23 projects have received commendations and 
awards from various levels. 
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paction process for the atomic bomb. the research per- 
sonnel carned oul intensive research on the interreia- 
pe he ey Fee aller shock waves. shock 
wave boundary instability and other topics. 
The young physicist Zhou Guangzhao began with the 
o fam utilization rate to find the maxmmum 
the explosive and provided a theoretical clan- 
ee of the correctness of the results caiculated using 
the method of characteristics. which provided a pene- 
trating understanding of the compaction process and 
fluid dynamics . Mathematician Zhou Yulin 
{0719 3022 7792) and others studied effective methods 
and computing and made calculations on the 
104 computer in the Instrtute cf Computing Technology 
in the Chinese Academy of Sciences. The results were 
identical to the results derived with the method of 
characteristics. The computer programs for the entire 
atomic bomb were compiled on this basis to provide 
examples for precise future calculations. Mathemati- 
cians Qin Yuanxun (4440 0337 8113). Li Deyuan [2621 
1795 0337]. and others used an “artificial subcriticality 
method™ to complete overall calculations for the energy 
released by nuclear materials after compaction to ultra- 
high criticality. Since electronic computers were an 
mmportant measure used for the theoretical research. He 
Guilian (0149 2710 5571). deputy director of the Theory 
Department. and others did much work to cooperate 
actively to develop, install. adjust. utilize and safeguard 
the computers and created rather good conditions for the 
theoretical research. The operating speed of the 104 
computer was the fasicst in China at the tome and the 
Chinese Academy of Sciences provided preferential 
guarantees for the computing time needed for theoretical 
calculations for the atomic bomb. 


The key to achieving the “implosion-type” program was 
whether or not the wave shape required for the “implo- 
sion-type™ could be attained To deal with this question. 
the explosion physics test personne! did expermmental 
research on design of detonation componcnts and wave- 
shaped convergence fluid dynamics processes. At the 
same time, they also undertook cxper:mental research on 
the laws of blast wave transmission and high-pressure 
State equations. In addition. they studied the corre- 
sponding high-speed photography technologies. barium 
nitrate luminescence interval technologies and multi-slit 
scanning optical technologies. and they also worked with 
Lin Zhuanliw (2651 0278 7511] and others to develop 
electrical measurement equipment and various types of 
testers to deal with signal gathering during the blast tests. 


Qian Pu (6929 2528], deputy director of the Experiment 
Department, and others worked with substantial coop- 
eration by the Beijing Industrial College. the Xi'an No 3 
Institute of the Fifth Ministry of Machine Building 
Industry and the No 804 Plant to utilize the existing 
technologies and equipment in these units. After thou- 
sands of experiments and continual improvements they 


a2) 30th, Tio uows indtotion cortaiaee aan 
improved the quality of the explosive 


1353) group successfully developed 
materials used for the nuclear blast test of China's first 


atomic bomb and completed preparation of neutron 
sources. 


The Beying Institute of Nuclear Weapons cooperated 
with the Jruquan Integrated Atomic Energy Enterprise to 
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participating in the test totally forgot the 
'and fatigue they had experienced for weeks. 
their arms and shouted and were in a 
state of incomparable happiness. When the 
! throughout China that the test had been 
everyone who had participated in the devel- 
work felt a sense of pride in having made a 
to this glorious cause. 


ths in Hydrogen Bomb 


c 


s first successful nuclear test, the 
Nuclear Weapons followed Zhou 
They accelerated conversion of the 
papon and shifted quickly to explo- 
bomb. The skilled people, knowl- 

d organizational management gained 
of the first atomic bomb provided a 
ion for the development of nuclear 
pars and 2 months of research and 
of hydrogen bomb principles was 
lly on 28 December 1966. Half a 
ydrogen bomb test was carried out 
ad it was a complete success. China 
our nations in the world which had 


ing technologies for the hydrogen 


nciples of the hydrogen bomb 


of the hydrogen bomb is that a fusion 
i of the hydrogen isotopes deuterium 
enormous enezgy. There is a quali- 
ween this and the principle that 
nium-235 or plutonium-239 nuclei 
and the conditions required are 

t to produce. Because a hydrogen 
ted by an atomic bomb, however, 
are related. Although the design 
is used for the atomic bomb can be 
bomb, they are totally unable to meet 
ns that the characteristics of the 
it be dealt with directly through new 


after the first theoretical design for 
completed, the Beijing Institute of 
nized its forces to begin exploring 
ns related to the hydrogen bomb, 
lear reactions and ways to detonate 
. Neutron transport, radiation fluid 
sional fluid dynamics calculation 
temperature, high-pressure state 
specialized research, and they also 
atomic bomb fitted with thermonu- 
> called a reinforced atomic bomb) 
ws of thermonuclear reactions and 
coupling. After the first successful 
r blast test, the Theoretical Depart- 
y readjustment of structures and 


personnel and undertook comprehensive research on 
hydrogen bomb theory. Since the Institute of Atomic 
Energy had organized its forces to do exploratory 
research on questions related to thermonuclear weapons, 
the Second Ministry of Machine Building Industry 
decided in January 1965 to transfer this staff, including 
the physicist Huang Zugia, Yu Min [0060 2404] in the 
Institute of Atomic Energy to work in the Beijing Insti- 
tute of Nuclear Weapons. 


In February 1965, under leadership by Deputy Ministers 
Zhu Guangya and Peng Huanwu, the Beijing Institute of 
Nuclear Weapons began to formulate plans for theoret- 
ical research to explore the hydrogen bomb. Theoretical 
Department director Deng Jiaxian and deputy director 
Zhou Guangzhao organized experts and researchers in 
the relevant fields to summarize the research done in the 
previous period and analyze the foreign situation in 
development of the hydrogen bomb. Afiter full-ranging 
discussions, it was decided: first, make breakthroughs in 
hydrogen bomb principles; second, complete a theoreti- 
cal design for a thermonuclear warhead weighing about | 
ton with the equivalent power of | million tons of TNT, 
and strive to carry out the first hydrogen bomb test in 
1968. To lay a good foundation, measured data on fusion 
reactions had to be obtained as quickly as possible to 
gain an understanding of hydrogen bomb thermonuclear 
reactions and arrange for testing an atomic bomb con- 
taining thermonuclear materials. To provide the physics 
data necessary for theoretical research, they also 
arranged for measurement work concerning nuclear 
reaction section and state equations for the thermonu- 
clear material. 


Just as work to explore the principles of the hydrogen 
bomb was getting underway in earnest, Premier Zhou 
Enlai proposed magnificent goals for the four modern- 
izations of industry, agriculture, national defense, and 
science and technology in his report on political work at 
the Ist Plenum of the Third National People’s Congress, 
and this aroused a high tide of courage and confidence 
among the scientific research personnel concerned with 
the hydrogen bomb. During the process of exploratory 
research, the research institute made full use of academic 
democracy and encouraged scientific research personnel 
to be bold in their thinking and propose new concepts 
and new design ideas. To improve professional levels 
and invigorate scholarly ideas, meetings were held to 
discuss isotope physics, two-dimensional calculation 
methods and other questions, and topical scholarly 
report conferences were organized. In the excellent aca- 
demic environment, the researchers offered extremely 
creative ideas and after supplementation and perfection 
they suggested a broad range of ideas for exploring the 
principles of the hydrogen bomb. To solve problems in 
achieving a self-sustaining thermonuclear reaction in 
large amounts of thermonuclear materials, the scientific 
research personnel studied hard, pooled their wisdom 
and efforts and suggested a variety of ideas and pro- 
grams. After analytical comparison, two routes were 
eventually selected and comprehensive calculations for 
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the hydrogen bomb were carried out to clarify the 
i factors affecting the combustion of thermonu- 
clear materials and the amount of encrgy released. From 
March to August 1965, the scientific research personnel 
worked selflessly at their tasks day and night and did 
mathematical simulations and analytical research on 
different combinations of materials and structural 
design models to determine the primary direction for 
exploring the principles of the hydrogen bomb. 


In September 1965, Yu Min and others led the scientific 
research personnel to Shanghai and used the J-50! 
computer in the East China Institute of Computing in 
the Chinese Academy of Sciences for additional research 
and calculations concerning the principles of the hydro- 
gen bomb. After arriving in Shanghai on 27 September 
1965, they quickly took up their work and used their 
National Day holiday [October |] to do a large number 
of calculations. Next, they did conscientious theoretical 
analysis of the mathematical simulation results of differ- 
ent models and discovered the relationship between 
several characteristic amounts of energy released during 
the combustion process in thermonuclear materials, and 
also discovered their relationship with the conditions 
that create a self-sustaining thermonuclear reaction. On 
this basis, they also did mathematical simulations of the 
theoretical models and eventually attained the expected 
result of self-sustained combustior after triggering ther- 
monucilear materials and the rt 'case of cnormous 


amounts of energy to explore the principles of the 

hydrogen bomb. Afier repeated debate by the rcievent 

ee tee program for using < « DOM 
to trigger a hydrogen bornh was proposed at tac cad 


1965. 
2. The first exploratory tes 


Theoretical research concerning the hydrogen bomb had 
to be closely integrated with testing. In the process of 
theoretical research during 1965, an atomic bomb test 
containing thermonuclear materials was carried out t 
derive measured data on thermonuclear materials fusior 
and examine the accuracy of theoretical ca)culations 
After more than one-half of research, the Be j:ng Insi: 
tute of Nucleai Weapons decided on a theoretical design 
program. During the development of the thermor actear 
material components, manufacturing these vey chem: 
cally active materials into Components that it techar 
cal requirements required solutions for 4 whole scores o! 
technical and technological problems. Tu compicte uns 
task within the specified tame period, cneimect Son 
Jiashu and others underiook experimental rescarch con 
cerning finishing technologies, mechanical processing 
moisture-proof coatings and other aspects and 2/50 stud- 
ied rather difficult finishing problems as well 2s severa! 
different technical measures. After less than a year of 
feverish work, they mastered the technical processes and 
manufactured thermonuclear material components thal 
met specifications. At the same time, they decided on 
diagnostic measures for thermonuclear reactions in the 
area of testing technologies. This nuclear test was carried 


out on 9 May 1966. An “internal activation indicator 
agent™ was used for the first time in this test and 
measured a total neutron count of 14 MeV. This pro- 
vided data on equivalent amounts of thermonuclear 
material fusion and also permitted exploration of the 
remaining tritium in the gas samples used. The results of 
the experiments showed that the nuclear reaction process 
was basically identical to the theoretical predictions. 
This provided measured data for research on the princi- 
ples of the hydrogen bomb that was being done at the 
time and provided the researchers with a better under- 
standing of the laws of thermonuclear fusion. 


3. Tests of hydrogen bomb principles 


In November 1965. Wu Jilin chaired a meeting to 
discuss scientific research and production plans for 1966 
and 1967. The newly proposed hydrogen bomb principles 
and the key technical problems that had to be resolved to 
achieve them were presented ai the meeting. It was felt 
afier discussions that the adoption of the newly sug- 
gested theoretical programs to achieve breakthroughs in 
hydrogen bomb tcchnologics were hopeful ones. As a 
result, it was decided at the meeting that forces in the 
theoretical, experimental, design, trial manufacture and 
other areas would be organized according to the new 
theoretical! program to speed up the experimental 
research and make a decision concerning theoretical 
design programs tor the Hycroeen Domb as quickly as 


possible. and aiso (hai therm would be no relaxation m 
OM. 1 cx rents re tyydroeen bomb 

vert) “i he decd on ft also was 
decwied ‘hat, with * me cau having no effects on 
he on ™ doals. 4 ' nonent and already 
mar nne ia i as much as possible 
Wm an arr i’ bis a equiv lent test of 


hia Ae - — ‘ wor 


Un ine basis Of ihe pian PoGuivements, ihe Expenment 
Department formutated a blest «mulation test program 
in January 1%66 and carried oui a series of small-scale 


tests to explore 6 ren ment methods. On 30 
March | 966, CP noun eral Secretary Deng 
Aiopine and orhcrs paid | visit to the North- 
west Nucicar Wiipons Ke 4ase Arca, which 
greally croourage the ony at Une base area. In 
’ : | , rimnental research, 

‘capons decided to 
organi7e Ver monion. ther nd desien personnel 
and gn luang Shimeng | 13 2494) and other 
pcop! mormsihs over cescarch on X-rays and tech- 
Wolo ia ae au make the simulation as 

list *  eroerems were designed for differ- 
ent maotonals of so¢uced proportions. Engineer Chen 


(ha . ocd others used over 100 
blast simulation cvpermments and studies to solve key 
problems with the design of the trigger bomb and for- 
mulaicd a Uoretcal tigger bomb design program. 
Afierwards, they also carried out large-scale blast simu- 
lation experiments and confirmed the accuracy of the 
results obtained during the reduced proportion, substi- 
tule matenals and partial simulation experiments. 





design program for a small equivalent amount hydrogen 
bomb and began immediately to design and manufacture 
the test charge. In comparison with the previous atomic 


Wl 
i 
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conditions, issue mutual requirements, jointly discuss 
problems and finish some preparatory work ahead of 
. Design and manufacture were done in parallel 
in a fight for time and the task of manufacturing the test 


charge was completed on schedule. 


inspection and what methods should be employed to 
measure these data. In March 1966, personne! engaged 
in theoretical design and testing jointly discussed these 
questions. Test items were decided on the basis of the 


collection to chemical processing, final physical mea- 
surements and other work. 


Test Base Area at the end of November 1966. They 
worked in close cooperation with relevant units at the 
base area for smooth completion of the installation and 
adjustment of the test instruments and equipment as 
well as transport and assembly of the test charge and its 
installation on the iron tower. On 28 November 1966, a 
test of hydrogen bomb principles was carried out and 
complete success was attained. This test was of 
extremely great significance in the history of develop- 
ment of thermonuclear weapons in China. 


4. Nuclear blast tests of the hydrogen bomb charge 


After successful testing of the principles of the hydrogen 
bomb, the Beijing Institute of Nuclear Weapons imme- 
diately revised plans and ceased the “other hand” of 
experimental research to change the conditions that had 
been prepared for a hydrogen bomb test based on the 
new theoretical programs and design to complete the 
task of testing the hydrogen bomb as quickly as possible. 


After completing the design program for the test of 
principles, the theoretical personnel studied questions 
related to the theoretical design and two-dimensional 
calculation methods. The successful test of hydrogen 
bomb principles pushed the work in this area forward. 
The theoretical design for the hydrogen bomb was com- 


pleted in February 1967. 


Since this test involved dropping the bomb from an 
aircraft, the safety question was extremely important. 
For this reason, besides a need to develop thermonuclear 
charges that conformed to quality specifications and 
making good preparations for on-site testing technolo- 
gies, it also required the development of a reliably 
performing detonation control system. The Beijing Insti- 
tute of Nuclear Weapons worked in close cooperation 
with other relevant units and completed on schedule the 
refitting of an aircraft, parachute development and acrial 
bomb design as well as testing and trajectory calculations 
work. Under the organizational leadership of the 
National Defense Science Commission, an Aircraft 
Safety Calculation Group composed of the Nuclear Test 
Base Area, the Third Ministry of Machine Building 
Industry, the Air Force Command and the Beijing Insti- 
tute of Nuclear Weapons calculated and debated the 
safety of the aircraft personnel and the aircraft on the 
basis of the plane's speed, bomb release conditions and 
altitude of explosion, and proposed a safety debate 
report. In April 1967, a trajectory characteristics test was 
carried out at the Air Force Training Base Area and the 
expected demands were met. 


In May 1967, all of the design, production, environmen- 
tal testing and pre-test preparations for the first atomic 
bomb test were completed. In accordance with Zhou 
Enlai’s instructions to “be serious and conscientious, 
attentive to details, safe and reliable, and completely 
without risk,” measures were formulated to “guarantee 
direction, guarantee measurements, guarantee transpor- 


tation and guarantee safety.” Afterwards, when the first 
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hydrogen bomb was being transported to China's test 
site, Li Jue led the Experiment Team to the test site. The 
personnel participating in the test cooperated closely and 
jointly completed the preparations before the test. 


Nie Rongzhen personally visited the site to guide this 
hydrogen bomb nuclear blast test. Before the test, to 
assure success and safety, there was a full-scale rehearsal 
of the aircraft, parachute and bomb using a weighted 
bomb to examine all of the procedures and activities 
Stipulated for the actual test. 


On 17 June 1967, China successfully tested its first 
hydrogen bomb biast. It took only 2 years and 8 months 
for China to move from testing its first atomic bomb to 
the successful testing of its first hydrogen bomb, much 
faster than any other nation in the world. This was 
another major achievement of the vast numbers of S&T 
personnel, workers and cadres engaged in nuclear weap- 
ons development work for achievement of the magnifi- 
cent goal of modernizing national defense through ardu- 
ous research and a bold high tide of science. 


Section 4. Nuclear Bombs Into 
Weapons Ipp 284.285) 


[Text] While the Beijing Institute of Nuclear Weapons 
was developing the first atomic bomb test charge, it also 
gave full consideration to the question of an aircraft 
delivered nuclear bomb and undertook designs for the 
structure of an aerial bomb, detonation control systems 
and overall deployments, as well as research and exper- 
iments on flight trajectories and various environmental 
conditions. After the successful test of the atomic bomb 
charge, tests of a nuclear aerial bomb were completed 
shortly thereafter on 14 May 1965. At the same time, a 
rather small volume guided missile atomic bomb war- 
head also was developed within a relatively short time. 


1. Development of the nuclear aerial bomb 


A nuclear aerial bomb is carried and dropped by an 
aircraft and is composed of a nuclear charge and deto- 
nation control system and the bomb casing that contains 
them to form a complete weapons system in conjunction 
with the aircraft that carries it. The question of how to 
study and design a nuclear aerial bomb for use in testing 
and warfare as well as fitting it onto an aircraft was a new 
weapons system project and concerned a very wide range 
of technical fields, so the tasks were extremely difficult 
Ones. 


In the Beijing Institute of Nuclear Weapons’ plan for 
scientific research in 1960, arrangements were made for 
research and design projects for the aerodynamic exte- 
rior shape of the aerial bomb, the structure of the bomb, 
and detonation control systems. 


The aerodynamic design of the nuclear aerial bomb has 
special requirements in comparison with conventional 
bombs. Because of the great power, the safety of the 


aircraft carrying it and the personnel aboard the aircraft 
must be assured. A high degree of precision is required 
for explosion parameter testing and the bomb must 
exhibit rather excellent ballistic stability when dropped. 
Beginning in April 1960, scientific researchers designed 
several aerodynamic exterior models and after a series of 
wind tunnel tests a reduced-proportion aerial release 
simulation test was carried out in late 1961 at the 
Artillery Ordnance Testing Range. Another full-scale 
aerial release model experiment was carried out in late 
1962 at the Air Force Testing Base Area. After repeated 
comperisons of aerodynamic characteristics and contin- 
ual design improvements, an exterior program eventu- 
ally was decided upon as a prerequisite for the structural 
design. 


The detonation control system is composed of four main 
parts: an electrical power source, a safety, a detonator 
and a trigger charge. The safety system must be capable 
of assuring the safety of the nuclear bomb prior to the 
nuclear blast. Different forms of mutually compensating 
detonators are used to assure reliable detonation at a 
preset altitude. Every effort was made to use existing 
technologies in China during all of this. To fight for time, 
many of the development tasks were completed cooper- 
atively by plants and institutes under the jurisdiction of 
the Third Ministry of Machine Building Industry and 
Fourth Minisiry of Machine Building Industry and the 
Beijing Institute of Nuclear Weapons. 


All of the components and assemblies used in the deto- 
nation control sysiem were developed successfully 
between 1961 and 1962. The Beijing Institute of Nuclear 
Weapons carried out a platform test in 1962 (a joint test 
of all the systems), measured the parameters and did 
analytical research. During this period of time, many 
repeated measurements and environmental simulation 
experiments also were carried out to determine their 
reliability. An aerial test of this system was made in 
1963. At the time of the test, the Air Force Independent 
4th Regiment assumed responsibility for organizing the 
flight and guaranteeing the aviation materials. The 
Nuclear Test Base Area ':ad responsibility for organizing 
guidance and optical measurements, and they used radio 
remote monitoring measures 10 measure parameters and 
procedural activities. Under active coordination by all 
areas, the work proceeded rather smoothly and the 
anticipated results were obtained. 


To meet the need for an aerial bomb following the 
successful test of the atomic bomb charge, the necessary 
improvements were made in the structure of the nuclear 
charge and it was carried with a specially-designed 
structure to satisfy physical and engineering require- 
ments. 


On the basis of the above-described developments, 
design departments designed the structure of the entire 
bomb, the separation planes, and deployments. After 
model assembly and static strength tests, an overall 
design for the nuclear acrial bomb was decided upon. 





The aerial bomb casing was designed cooperatively by 
the Fifth Academy of the Ministry of National Defense 
Industry and plants under the Second Ministry of 
Machine Building Industry. 

During the process of nuclear aerial bomb development, 
a series of surface environment tests of the components 


a re 
1964. 


After work to prepare the Northwest Nuclear Weapons 


{0060 4395 3189] and organizational personnel flew the 
aircraft carrying the nuclear 

schedule on 14 May 1965. The 
launched accurately toward the target and exploded at 
the preset altitude. China's first nuclear test bomb blast 
test was a complete success and the 
almost identical to the theoretical design. This successful 
test was an indication that China had nuclear 

that could be used in actual warfare. 


To commend and encourage the personnel who had 
taken part in developing and testing nuclear weapons, 
CPC Central Committee and State Council leaders like 
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tal conditions required are even more demanding than 
with aircraft The attainment of safety and 


program. In carly 1965, they began blast tests for the 
detonator components and simulated charges. They also 
carried out a large number of technical experiments and 
made structural designs for the nuclear charge. 


Research on a detonation control system for nuclear 
warheads began in 1963. In 1964, the research personnel 
designed and tested key components like the detonator 
and the radio monitoring equipment, antennas and so on 
for flight test measurements, and achievements were 
made rather quickly. In addition, they designed and 

detonators, and they 
also designed a self-destruct safety system. 


After the above preliminary research and debate con- 
cerning nuclear warhead programs, the Beijing Institute 
of Nuclear Weapons discussed and revised the develop- 
ment plans in June 1965 and decided on four finalized 
designs and large-scale testing programs. 
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Inststute of Atomic Energy expiored 1on exchange mem- 
brane ciectrodialysis methods and son exchange resin 
method uranium rsotope separation By the mad-! 980's. 
a valence four and wx 10n exchange method attained a 
rather high displacement speed of 40 cm/hour im a smail 
expermmental column. Moreover. the prelyminary work 























